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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for cutting a 
semiconductor substrate capable of efficiently cutting a semiconductor 
substrate, along with a die bond resin layer, on which a sheet is pasted 
with the die bond resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 13 is formed 
inside a silicon wafer 11 by generating multiphoton absorption. Then an 
adhesive sheet 20 pasted on the silicon wafer 1 1 is expanded. Thus, the 
silicon wafer 11 is precisely cut into semiconductor chips 25 along the 
planned cut 9. Since cut surfaces 25a and 25a, facing each other, of 
adjoining semiconductor chips 25 and 24 come apart from each other 
from a tightly contacted state, a die bond resin layer 23 is also cut along 
the planned cut 9. Thus, the silicon wafer 1 1 and the die bond resin layer ' 
23 are cut more efficiently than by cutting them with a blade not to cut 
a base material 21. 
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te, g/P^/i mgfiO U VSEftMfig^ 2 2 OTS» 6tlT 30 

>rj z/ifmwatmt LT«et5y>r#> F*t 2 
3 fctt. im<D%kmm?tf~? h u ^ * xttKyga^nr 

[0 0 5 3] *5?l^T, SI 1 (b) fcl3cr«fc-5fcV Mx. 

tf±3«ou— iffcix^B 1 oo^Ti/';n>«)xA 
m&t?.zctiic£*) s isvziyyjL^ 1 lortmcfifea 

ffi9 4))Bj£lC&b*T* U-fMS/'J^y^xAl 1(0 

So-- 

TO 0 5 4 ] .Mf£S9©)B^ 01 2 (a) (C^ 
"T^lc, «S¥g3 0 t)T v ttf h 2 so 
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F2 0«I^o (!OttfS/-h2 0(Dx^A'y 

•>x/m i^««BpfF«K:fli«a<«iBf*n. affix? 

[0 0 5 5] £fc. C(D£^ X RD^«lftf7^2 
5, 2 5CD#fprr£«»raa2 5 a, 2 5 a fci, «J«>t±ffi 

LT^< chki&^/c^K >"J hv^x^n i l 
I^BJK:. ^'Jny^xAi KDgffii 7fc:ffiSl,TWc 

[00 5 6] hB;a¥S3 0 «J»rR£a$ 

CO 0 5 7] ttf 2 0Ox^;^K87S, 0 

1 2 (b) lZ7*?£o^ tef^-h 2 0tc*Mfl8^6 
**H»S«a* U U VSft^S 2 2 ^Sft^-^So C 
tUC£tK UV®{fcHfflIJl2 2£^#>FtBKJl2 3 

fc«fcv>o 

[0 0 5 8]1^T, 113 (a) lcjjrrj:5fc:. 
7^2 5^:P1^^^^7 , ^7 p bT^<o L<7)i:l 

> vmmm 2 3 «4mif*:^y y 2 5 tmmtonmic^m 
?nt^D, . ^^>K^a§S2 3^uv®{k^ 

2 5 ti. ^0«ffi^«»f^nrc^^> FIHflgJI 2 3^ 

t\ hi 3 (b) icfik-tzi?^ tm&Li-vzrz 5^. 

f ©SltCgf L/c t^y Fffii 2 3 IT U - 
K7U-A2 KDP^t^y Fltclll, ■ 4ol»fc «!: t) ^ 

[0 0 5 9] l^±OJ:^^. ^Jny)iAi io«»f. 

SOMf ytift^ i: 9 i/U ny^xA 1 1 (Dfa 
^9J®T^gP9^rJB^LTV>So ^(Dtctb, z/Vais 
*jl7\1 l^Sfi?)Wte»nfcttgS/-h 2 0^3i^X^ 
>F**fc. «Wff^.9kifioT5/U3^xAl l 

^iftfi<M^n, ¥i*f7y2 5^^n5 0 ci . 
^o^^> R!)^*#*f772.5, 2 *5o»err.s«i 

Kl2 5a; 2 5 a ^ ^SSSbfc^tCfet). .tt 



15 



(9) 



«fBB 2003-338467 

16 



f^-h2 0C^)t£^CffoTglP^LTV^</ci6. is*J zi 
2 3 t>«J»rR£eB 9 T«JBr cfct&5 0 

[0 0 6 0] U^, ^^^8*^7^2 5, 2 5 
.-©ttlRrT SSJKffi 2 5a, 25a tfSJa&teSl^tcffi* L 10 
T^Stffc&fc:. §JBf^tlfcm<0¥#*^^^2 5£ 
■WWStlftffl^©^*^ FMM 2 3 fcW«tfBlr-«E) 

[0 0 6 1] Wl^'Jay^xA 1 • 1 ©«J»ftfi£tt x 
0 1 4 (a) tC^-T^^tC. ttii/-h2 O^x^X/S 

(b) fca^rj^fc* 8l5/-h2 0*x+X^yKt 
SbuJc. HtfF£flS9-«BA£ Lft«n l 5 20 
if. <KD9Jtil S^'Jn^iA 1 !CDSffi3^aS 

tciSoT^y ny> X A 1 1 (01® 1 7tc 

'J^y^xVM 1 tcfiSi^^^. & C £ T^Sf^gP 9 

[0 0 6 2] -c:iD«J:3«c; «»rPS«9"o}B«». «38f 30 
.^gP9lC»oTS/y ri>«>:r/\ 1 i |cXhUX**t- 

T*>< ^r»[«a<«W2nrc*»fl:^-y^ , 2 5 

•j^^iai ucifiowtf>n/caf^h2p^ffi 

K^9*Sftf 772 5, 2 5<D*ffprT 
"-59JBfffi2 5 a, 2,5 a 2>V SW^SL/c^^Ck 

tt^--h2o©fi£5i^^TfBrabT^<rci6. ; >y 

3>")x;M l(?)ffil 7*C!B#LTir>fe^#VK» 
'il2 3ttM2 5 atC^oTWSf^nScl^^^ 40 
£0 Lfc^oT, £'OfflK#i£fc<J:oTfe*.«#2 
^KL.^^J:3^l^Ti/U3>^x^\ 1 lRtf^3p> 

FflMMi 2 3 *«WrFSj» 9 lc»o ^WOTT * Ct . 

[0063] s/.y n x a 1 1 & 

fev HI 4 (b) fc^*i;3fc.«^ft»9*fififc-- . 

urciun.i 5^>.un>«>iA 1 1 <d^m3 ^ss 1 V so 



[0 0 6 4]'Sfc ^15 (a) iC^rTcfcdk:. >y =3 
1 3K<fc*«»^S&9*JB/£U ^Sa3tC#jni 5* 

xm<?z><i£tfT*%z> 0 — 015 (b) tc^-rct 

ate. ^yny<)xA 1 1 ortSPtcfett^S® l 7ift^ 
3fcJ:.««Wr^8P9«:JBflcL.' S® 
1 7tani 5 *f iJ»*^Tfe»«f > »*S/-f'2 0O 
x^X/^>FtCcfcoT^4-:>K«^®2 3*«*A< 

[0 0 6 5] fefi/-h2 0^L^ "J>T"y* 

*fe££*±<D TLE-5000 GffiB*) J &flJt^£J|£- 

: OHSaSSk:o(/^TBiWrSo 0 1 6M01 7l±. > 
'j3y)xAi 1 ort«StcSMffla®« 1 3K:«fcS«BSf 
*5£S5 9*JBjSLfc«. ftf>'-h2 0^XA s yH 
LfeRO-H10ttJ8*^rttSCHl?*!). 016 (a) 

't±tt«^— F 2 0 OJt^X^V FM&ifi&Oflag. 0 1 
6 (b) «te»*>— F 2 Oto^XA-yK^ftl, 0 
17 (a) ttBf^h 2 0©x^7A-y Kg7ifl[)« 

ft B17 (b) tt^S»f-7^2 5(Dlf7^77y«P 

[0 0 6 6] 01 6 (a) -(c^J:3fe: x ttti/-H2 

o ox^x/^ y vm^mmc ^ >t ^ y =i > -> ^ / n 

+ v7Z 5<Oltitt*Z>mWmz 5 a, 2 5 atiSfL^ 

"tt»^-«* 0 cofc#.>-r#>Ka»iB«2 3tts««i 

W^iXZ\i^\ IT, 016 (b) kiTjrrjcdfc:. 
Kf5/-h2 0«Itef#oT, ^#>K»Bg«2 3 

[0 0 6 7] CO^dtcLTttSv'^h 2 OtOJi^X^^ 
V KW7t5hx 01 7 (a)"fc^rj:5fc:, 
>hmi2 3fe<|4?0**ttf7^2 SSKl^IKSn 
£o C<D£#. S^»Cfli(BUfc4 £ aM*^y^2-5. 2 5 
fflOttSi/— F 2 OcomUz 1 ±tii^ ^«^F«K 
12 3(D~ SP2 3 b^KSoT^Co ^fc, 
•y^2 5^«^^^nfc^4-:>F^^2 30§J®f 
®2 3 att. ¥m&=1-v7Z 5(OW%m2 5a^S$i: 

-fZ bo^^Smz 5 a^60^#>F«IBO'U:^fBL. 
^StHlcB6-ifc*n«o ^Lt, 017 (b) ^*TJ:3 
lc v W&olVv h^ffl(/^^772 5^M^ 
nrc^4?> FttlBJI 2 3 tl±lc \>y>?Tv Z t 

[0 0 6 8] ^45. ^*>FI9Bl2 3tf#<WlttO 
ttSA^^^.t-p^^^^teii. 01 8tc^-T<fc3 
JC. S^^L^^#(*:^^y2 5, 2 5H^ttSi/ 

-h2oos«2 i±tc&¥-r#>vmmmz 3tmt> 



17 

2 3 a £*&&- : gtZ-&Z><l£tfT*%Z> 0 
[0 0 6 9] £fc. 0 19 (a) ^d^J:^^. 2 

i (Dmm i 7 teas k> Wf. mmmmm®, nta ^^j»f 
^^9^m^Lrcm. mi 9 (b) j^-r^k:. & 

tiK cKDif^Cfc, ati/-h2 0^lT5/Un 

[0 0 7 0] fLT, S#2 lMUV®ftifl§!2 2 
^LT^fS/-h2 Q*m^tcisVu><y±^ l 

l^#Wa^:|oVT&, ^ 1 9^#ffgLT^LfcJ: 
■5tC temis—b 2 O^^X^VFTSMi;?^ «J 

K^a59^e^^L^Mn^>U3>^ai^i 

^L&txJf^tt*? 5 ^, 02 0£5jcr£-5fc:> 20 
■-h 2 0*x*X/OKt5- (H2 0 "(b) ) SulC, #J 
Wr^SSP9«r^Si:L/c9Jni 5*$/'J 3>»>x/.M' 1 

<omm3 tmrn 1 7 ticmm^rt^ cm 20 

(a ) ) o S-fc* 0 2 1 (cTxt^ 5 tef'>- F 2 0 
«x4=-X^>Pr« (02 1 (b) ) Bute. «WrR£gR 

kPJ»S-&T£«fcloL Cm 2 1 (a) K <Ucl/Hi:0 2 2 
lc^rJ:-3£. . ftMf F 2 O^x^X/^K^S (0 
2 2 (b) ) autc. «»f^gP9^r^^bfcSJjn.l 5 
^'J3^)iA1 1 (Dill 7icm&mtTt>£l^. 30 

(H2 2 (a) ) o 

[0 0 7 1] 

[0 l ] Xmffi&Mlcmz U-if Jnx^TJStc <}: £ U— If 

[02] Hiic^^fl««oii-iaafc»ofc»fffi:' 40 

[03] ^^^«5l^^to^5StcJ:^l,-if 
[04] 03t^t"^»S«OIV-IV^c?aofc»f® 
[0 5 ] 0 3 JC^^f*SffiOV-V^tC»-pfc»fffi0 

[06] ^^mm^^ iy-^^mc^^^m^ 
[07i ^m&mic&%\^?imT.xmc & *)wmz » 
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[0 8 ] *£gffiJBSfc:fl& U- If mx^ttfclfctf 5 u- 

[0 9 ] *HSBBJgfc:fifc* *f 4pxgao«WS«fi8H_ 
■■eft So 

[0 1 0] *Hj6S^tc^SL<-ifinx^B^i:S^JBf 

So 

[0 11] 3^fifiJBffitc«S^'J=iv^x^NO«Bf^j£ 
*KWT«rc*O«3SHTfi0. (a) tt$>yn:/">x 

Atcttf^h^^wt^nfcm (b) us/yn 

[0 1 2] **fiSJB^SSi/yziV«>x/N(D«f»f7JS 
*attWr«fc*0«5£H-Z?fi?). (a) tefcS^-Ftf 
x«;^K?nfem (b) 

# rat ^ nfctt^T-ft a o 

[01 3] ^mmmKm&i'V?>v^(Dwmj3m 

^»^^«Sit^^ (a) itwmztirc? 
<< * > FfMMi #lc¥«K*^ *y tf*y ^ 77^n 
fc.tt!B. (b) \&^ft*v?i*94#yYfflm*it 

[0 1 4] *HfiS^^^S-> l J n>0x7N^gf^?* 

S0t*«»), (a) i±mm^m&*i&&ti.rcmti&5£ 
tun^m. (b) t±w»fysa*iEjSi:bfc*j 

[01 s] ^mBmiz&z^v^>v^(Dwmi3& 
'j3>^x/^sitiiit^sm (b) &wm 

[0 1 6] *HSS^^^S^yn>^x>NO«J»f^a 
St««*l^rsfc4bO«aCHTftO. (a) tifiS 
-•iz-KOX^X/OKSBteKSfcOttJI. (b) tittS 

[0 1 7] ^figJgS^^S^yzi>«>x/NO%Sf^ 
||ttW*iraT*fe*0«5SHTft"?)\. (a) t±Jte 
' »S/-lr(0i+X/<yH*7ftom (b) fi^tt: 

^ ^ tf *y ^ z , y -rm<Dvm-?& z> 0 

. [0 1 8] ^iffiiltSS^U ^y^i/N^^S 

[019] *$mBmK&z>isy Ji^comm^m 
^^i^^m^^mm^^rc^m^h^. (a) « 
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• (b) ttftti/- htfx*x;^> F^nfc«i-C*5c 

Wis U n > ^7 x m co ^® £ ^ £f %r £ Jt**ffiM 
^*ifll5**nfc»Ott». (b) h^i 

»*«*ift««|««k .(b) Ktfa^X^> 



[0 2 2] *Hfig^^«S^'Ja>^x/N<0«JBf73}* 

OBTSO, (a) t±jSBtjaiaffi«U:«i:5«K^gB3b ,t ■ 
»**tlfc«0*», (b) h#X^rX/^> 

l 5~Wu 17-SE 2 0-16 
5§->— K 2 1-Itt> 2 3-^#yK*M, 25 
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